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36 A TREATISE ON 

Seeing that the true principle is to move flow and take quantity, 
in the ufual trade , it muft be obferved that a twenty-five ton boat is 
a limited quantity, and more cannot with propriety be applied to 
the horfe, confequently he muft: refort to fpeed, and combat the 
refiftance. 

Two twenty-five ton boats cannot be hooked to each other; as 
the helm of one will not govern the other, and they are too ponder- 
ous to be managed by a boat-hook ; they are alfo fo long that, in 
making the bends in the courfe of the canal, they feparate the fluid 
by fide preffure ; the bow of the firft feparatesthe fluid, for inflame* 

other part, then the refiftance of the greater velocity will be nine times the refiftance or 
the leffer ; and if the velocity in one place be four times the velocity in another, the refiftance 
of the greater will be fixteen times the refiftance of the lefl'er, and fo on. See Chambers, on 
Motion . 

Hence, as refiftance is more in proportion to velocity than weight ; if I fuppofe a boat 
and cargo to weigh twenty tons moving at the rate of two miles per hour, (he will remove 
a certain number of particles in that time ; if the weight is doubled, twice the number of 
particles will be removed, and the refiftance will, in confequence, be double. But, as the 
fpeed is not increafed, all the refiftance which would arife from increafed velocity, by the 
force with which the particles would be ftruck, is avoided; therefore quantity, to create 
refiftance equal to what fpeed produces, is nearly as follows : in which I will fuppofe a horfe 
to convey thirty-fix tons at the rate of two. miles per hour, and dimimlh the quantity as the 

fpeed is increafed. 

Square of refiftance from velocity. Tons* 

4 
9 
16 

36 r 

Hence, as nine is to four in refiftance, fo is fixteen to thirty-fix in quantity ; and fo on, in 
the fucceeding numbers, the quantity diminilhing as the fpeed is increafed; which deter- 
mines that to convey four tons fix miles per hour, requires as much power as to convey thirty- 
fix tons two miles in the fame time : thus, although the fpeed is but triple, the quantity is re- 
duced to one ninthpart, or as four is to thirty-fix-and fo on m the other numbers. ^ 
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to the right, and the ftern repels it to the left ; the bow of the fecond 
boat brings it to the right again, and then the ftern drives it to the 
left; which agitation confequently will retard the motion of both 
boats : hence, on a canal for twenty-five ton boats, one boat muft 
be the allowance of one horfe; he cannot have moie; but muft 
endeavour to accomplifh quantity by fpeed, and encounter the 
confequent refiftance. 

But of the four-ton boats, ten, fifteen, or twenty, may be linked 
together, to compofe any weight which is thought proper, accor- 
ding to time and diftance ; being only twenty feet long they incline 
to the bendings of the canal like the links of a chain, and follow 
in the wake of each other, being guided by a man walking on the 
horfe-path with a boat-hook; hence, by thefyftemof fmall boats, a 
horfe may take any quantity, and move with a proportionate 
velocitv. 

From boats of this conftru&ion, another material advantage 
arifes to proprietors of colleries, lime, delphs, See . ; frequently aca- 
nal may pafs near fuch works; and yet it is inconvenient, or incon- 
fiftent, with the quantity of trade, to extend the water level to the 
very fpot ; which circumftance frequently obliges fuch proprietors to 
conftru6t rail-ways, and keep waggons, which they muft be at 
the expence firft of loading, before they can deliver the commodity 
to the boats, and frequently of forming a depofit on the canal banks; 
from whence they muft again load into the boats. But if fuch 
works lie above the canal, and not more than fix hundred yards 
diftant, fo that a regular defeent could be obtained ; a fingle road 
might be formed, and the boat floating on additional wheels might 
be raifed to the pit by the fteam-engine employed in pumping, or 
by the mode deferibed by D. in the Plate of Parts. 

But if fuch a regular declivity could not be obtained, fuppofing 
the afeent was eafv, the boat, on a carriage prepared for the P 1ir - 



